IMPORTANCE Heart failure with preserved ejection fraction (HFpEF) is highly prevalent, yet there are no specific therapies, possibly due to phenotypic heterogeneity. The development of pulmonary hypertension (PH) in patients with HFpEF is considered a high-risk phenotype in need of targeted therapies, but there have been limited hemodynamic and outcomes data.
H eart failure is one of the largest public health problems, affecting 5.7 million patients with an estimated cost of $30.7 billion in the United States.
1 Left ventricular (LV) diastolic dysfunction is present in approximately 28% of asymptomatic and 81% of symptomatic patients with heart failure, referred to as having heart failure with preserved ejection fraction (HFpEF). 2, 3 There are no specific therapies for HFpEF, with now multiple randomized clinical trials with negative results in large part thought to be due to substantial clinical heterogeneity and leading to a progressive call for deeper phenotyping to better target randomized clinical trials. 4 One such phenotype is pulmonary hypertension (PH) associated with HFpEF (PH-HFpEF). Many patients with LV diastolic dysfunction have chronically elevated pulmonary venous filling pressures leading to pathologic pulmonary vascular remodeling, PH, and eventual right ventricular (RV) dysfunction. 5, 6 Increased mortality in HFpEF correlates with increased systolic RV pressure and reduced RV function. [7] [8] [9] [10] [11] [12] As with HFpEF in general, there are no known therapies for PH-HFpEF, owing in large part to the phenotypic heterogeneity confounding interventional trials to date. 13 Thus, better phenotypic and outcomes data are greatly needed. Pulmonary hypertension in the setting of left heart disease (PH-LHD) is the most common form of PH and encompasses a heterogeneous patient population. Left ventricular systolic dysfunction, LV diastolic dysfunction, valvular disease, as well as metabolic dysregulation are all contributing factors. Our group has studied the association of complex metabolic dysregulation with PH-HFpEF in preclinical models.
14 The prevalence of PH has been variably described as between 23% to 83% of the patients with HFpEF. 13 Further, although there is histologic evidence of pulmonary vascular remodeling in these patients, 5,15 the hemodynamic phenotype that defines PH-HFpEF and precapillary involvement remains controversial with limited published data to date and to our knowledge. The severity of precapillary involvement can be assumed by the measured pulmonary vascular resistance (PVR), the transpulmonary gradient (TPG), and/or the diastolic pulmonary gradient (DPG) obtained from right heart catheterization, which we and others have used to study outcomes in PH. [16] [17] [18] [19] [20] Clinically used cut-off values include PVR of more than 2.5 to 3.0 Woods units, TPG of more than 12 mm Hg, and/or DPG of 7 mm Hg or more 5, [21] [22] [23] [24] [25] ; however, questions remain about the application in the PH-HFpEF population.
Pulmonary hypertension associated with HFpEF is a large public health problem with a lack of diagnostic and prognostic consensus for health care professionals. Our large-scale clinical data repository presents an opportunity to study this patient population. Such approaches have been useful in other diseases, such as end-stage renal disease, 26 and applying to PH-HFpEF may greatly affect future clinical trial design and phenotypically specific therapies in this large, heterogenous population.
The aim of this study was to test the hypothesis that precapillary involvement, as assessed by hemodynamic measures in a large data set, increases risk of mortality and hospitalization in individuals with HFpEF.
Methods

Development of a Clinical Data Repository Enhanced Right Heart Catheterization Database
In collaboration with the University of Pittsburgh, Department of Medicine, Analytics Center, the hemodynamic database was enhanced with data extracted from the University of Pittsburgh Medical Center (UPMC) data repository, including clinical, administrative, and financial data (eFigure 1 in the Supplement). 27 Structured data was extracted from the data repository, and postprocessing scripts were used to extract relevant clinical facts from clinical reports. The Right Heart Catheterization database includes all the right heart catheterization procedures that were performed at UPMC Presbyterian Hospital, a 795-bed acute tertiary care hospital with a specialty in cardiovascular and pulmonary medicine. For each participant, administrative and charge data was obtained from December 13, 1990 , through October 15, 2014 (eAppendix 1 and eFigure 2 in the Supplement).
Study Population
All patients who underwent a right heart catheterization between January 19, 2005, and September 26, 2012 , were included in the cohort. In patients undergoing multiple right heart catheterizations, only the first right heart catheterization was included in the analysis (eAppendix 1 in the Supplement). The University of Pittsburgh institutional review board approved this study, and informed patient consent was waived.
Definition of PH-HFpEF
Participants were initially stratified into those with no PH (mean pulmonary artery pressure [mPAP] , <25 mm Hg), precapillary PH (mPAP, ≥25 mm Hg; pulmonary artery wedge pressure [PAWP] , ≤15 mm Hg), and PH-LHD (mPAP, ≥25 mm Hg; PAWP, >15 mm Hg). Participants with PH-LHD were further stratified by LV ejection fraction (LVEF) into HFpEF or heart failure with reduced ejection fraction (HFrEF) using the cutpoint of 45% based on the American College of Cardiology/ American Heart Association 2014 heart failure guidelines (eMethods in the Supplement).
Hemodynamic Markers of Precapillary Involvement
The prevalence of precapillary involvement in participants with PH-HFpEF was estimated using hemodynamic markers including TPG (mPAP-PAWP), PVR (PVR = TPG/cardiac output), and DPG (diastolic pulmonary artery [PA] pressure-PAWP). Participants were dichotomized based on proposed values from the literature including: TPG of more than 12 mm Hg, PVR of 3 Woods units or more, and DPG of 7mmHgormore.
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Outcomes
The primary outcome was time to all-cause mortality. To determine mortality, we identified those who died in a UPMC hospital at any time, then examined each patient's last health system encounter to determine if they were alive at the end of the study period. The patients who did not have a visit in the follow-up period were compared with the United States Social Security Death Index to determine if death occurred. Secondary outcomes were time to acute hospitalization and cardiovascular hospitalization after index procedure, identified via International Classification of Diseases, Ninth Revision coding (eAppendix 1 in the Supplement).
Statistics Analysis
Kaplan-Meier survival curves were constructed and the logrank test was used to compare either death or cardiac hospitalizations as events in patients based on type of PH (precapillary PH, PH-LHD, PH-HFrEF, and PH-HFpEF compared with no PH). Cox proportional hazards models were used to model time to event data for the outcomes. All Cox models were assessed for proportional hazards violation. In the case of mortality as an outcome, age, PA compliance, PVR, and arterial elastance in the RV violate this assumption. For age, an interaction term of time was added to the model. For PA compliance, PVR and arterial elastance in the RV, a spline model (B-spline with 1 knot) was created, and final spline models were selected based on model fitness using Bayesian Information Criteria. To assess the increased association between precapillary pulmonary vascular disease in PH-HFpEF, TPG, PVR, and DPG were also turned into categorical variables using the standard clinical cut-offs of 12 mm Hg, 3 Woods units, and 7 mm Hg, respectively. Time-dependent receiver operator characteristic curves were used to determine specificity and sensitivity for TPG, PVR, and DPG. Optimal cut-off values for TPG, PVR, and DPG were determined for predicting 1-year survival based on specificity and sensitivity. Data preparation and analyses were conducted using Stata, version 14.0 (StataCorp) and R, version 3.1.1 (R Foundation). January 19, 2005, and September 26, 2012, 19 262 right heart catheterization procedures were performed at UPMC Presbyterian University Hospital among 10 023 unique participants ( Figure 1) . Based on the index right heart catheterization, 3801 participants (37.9%) were classified as having no PH, 1601 (16.0%) with precapillary PH, and 4621 (46.1%) with PH-LHD (Figure 1 ). Left ventricular ejection fraction was identified via linking hemodynamic catheterization data to the system-wide clinical data repository and searching (eAppendix 1 and eAppendix 2 in the Supplement) in 9427 participants (94.1%). The PH-LHD group was subdivided as follows: 2587 (25.8%) with PH-HFpEF, 1819 (18.1%) with PH-HFrEF, and 215 (2.1%) with no EF recorded. The final analysis focused on participants in the PH-HFpEF group. Characteristics of the cohort are presented in Table 1 .
Results
Between
Association Between PH Classifications and Adverse Outcomes
During a median (interquartile range [IQR] ) follow-up time of 1578 (554-2513) days, there were 4925 deaths. Event-free curves for mortality and cardiac hospitalizations are presented in Figure 2 and eTables 1 and 2 in the Supplement. Survival was significantly worse in the precapillary PH and PH-LHD group than the group without PH, as were hospitalizations, which were substantially worse in patients with PH-LHD than precapillary PH. Splitting the PH-LHD group into those with PHHFrEF and PH-HFpEF ( Figure 2C and 2D) showed that mortality for patients with PH-HFrEF was the poorest and similar in patients with PH-HFpEF and precapillary PH. Hospitalizations were markedly greater for patients with PH-HFrEF, and patients with PH-HFpEF had more hospitalizations than those with precapillary PH.
Prevalence of Precapillary Involvement in PH-LHD and PH-HFpEF Based on Hemodynamic Markers
In patients with PH-LHD, the median (IQR range) TPG, PVR, and DPG was 12 (9-17) mm Hg, 2.4 (1.6-3.7) Woods units, and -1 (-4 to 3) mm Hg, respectively. In patients with PH-HFpEF, the median (IQR) TPG, PVR, and DPG was 12 (9-18) mm Hg, 2.3 (1.5-3.6) Woods units, and −1 (−4 to 3) mm Hg, respectively (Table 1) . Because a negative DPG is nonphysiological, we sys- Participants with a documented ejection fraction of 45% or more were classified as having a preserved ejection fraction or pulmonary hypertension in the setting of heart failure preserved ejection fraction (PH-HFpEF). Participants with an left ventricular ejection fraction of less than 45% had a reduced ejection fraction (PH-HFrEF).
tematically reviewed 200 randomly selected participants for a nested case study of DPG. Using a Bland-Altman analysis, there is a systematic bias of +4 mm Hg in DPG (ie, DPG calculated from the nonadjudicated retrospective data set was underestimated by a mean of 4 mm Hg). The bias for diastolic PA pressure was +5 mm Hg, and the bias for PAWP was +1 mm Hg. The results showed that catheter whip (with underestimation of PA diastolic pressure) was the most common cause of a negative DPG.
To better understand the prevalence of PH within the PH-LHD and PH-HFpEF cohorts, participants were segmented into several groupings (eFigure 3 in the Supplement)basedonTPG (≤6, (7) (8) (9) (10) (11) (12) (13) (14) (15) and >15 mm Hg) , PVR (<1, 1.01-2, 2.01-3, 3.01-4, and >4 Woods units), and DPG (<1, 1-2, 3-4, 5-6, and ≥7 mm Hg). Using clinically defined cut-offs for TPG (>12 mm Hg), PVR (≥3 Woods units), and DPG (≥7 mm Hg) as various indices of precapillary pulmonary vascular involvement, yielded prevalences within PH-LHD of 45.9%, 36.2%, and 11.7%, respectively. Corresponding prevalences within PH-HFpEF were 48.9%, 34.2%, and 13.7%. Participants had significant overlap in elevated TPG, PVR, and DPG (eTable 3 in the Supplement). The number of participants that met the recent European Society of Cardiology and the European Respiratory Society definition of combined precapillary and postcapillary PH (PVR, ≥3 Woods units and DPG, ≥7 mm Hg) was 531 (11.5%) within PH-LHD and 354 (13.7%) within PH-HFpEF groups.
Stratifying the PH-HFpEF cohort by the 3 hemodynamic markers of precapillary involvement identified different phenotypes (eTable 4 in the Supplement). A TPG of more than 12 mm Hg (n = 1265) was associated with increased body mass index (calculated as weight in kilograms divided by height in meters squared), left atrial size, right atrial pressure, pulmonary pressures, resistance, RV stroke work, and decreased PA compliance. Participants with a PVR of 3 Woods units or more (n = 884) had somewhat lower body mass index, increased right atrial and PA pressure, RV stroke work, and decreased cardiac index and PA compliance. In contrast, participants with a DPG of 7 mm Hg or more (n = 354) were younger with increased right atrial and PA Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); BPM, beats per minute; DPG, diastolic pulmonary gradient; IQR, interquartile range; LHD, left heart disease; LVEF, left ventricular ejection fraction; mPAP, mean pulmonary artery pressure; PA, pulmonary artery; PAWP, mean pulmonary artery wedge pressure; PH, pulmonary hypertension; PH-HFpEF, pulmonary hypertension associated with heart failure and preserved ejection fraction; PH-HFrEF, pulmonary hypertension associated with heart failure and reduced ejection fraction; RV SW, right ventricular stroke work; TPG, transpulmonary gradient. pressures, lower PA compliance, slightly lower cardiac index with higher heart rate, but higher LVEF with no difference in body mass index or left atrial size.
Association Between Hemodynamic Markers of Precapillary Involvement and Mortality in PH-HFpEF
The median (IQR) follow-up time was 1383 (419-2348) days and a total of 1406 deaths. When modeled as continuous variables, age, right atrial pressure, mPAP, PAWP, PA pulse pressure, PA compliance, RV arterial elastance, TPG, PVR, and DPG significantly associated with mortality ( Table 2) . Using common clinically defined cut-off values, a PVR of 3 Woods units or more carried the highest risk for mortality (hazard ratio [HR], 1.54; 95% CI, 1.39-1.72; P < .001) compared with TPG of more than 12 mm Hg (HR, 1.41; 95% CI, 1.27-1.56; P < .001) and DPG of 7 mm Hg or more (HR, 1.44; 95% CI, 1.25-1.66; P < .001).
From a time-dependent receiver operating characteristic analysis, the optimal cut-offs for TPG, PVR, and DPG to predict mortality in this data set were 16 mm Hg, 2.3 Woods units, and 4.7 mm Hg, respectively, with sensitivities of 38%, 63%, and 43% and specificities of 73%, 49%, and 74%, respectively (TPG: HR, 1.57; 95% CI, 1.40-1.75; PVR: HR, 1.45; 95% CI, 1.30-1.61; and DPG: HR, 1.42; 95% CI, 1.25-1.60). Survival was significantly worse for participants with TPG of 12 mm Hg or more ( Figure 3A) , as well as participants with PVR of 3 Woods units or more ( Figure 3B ) and in participants with DPG of 7 mm Hg or more ( Figure 3C ). Detailed survival tables stratified by TPG, PVR, or DPG are presented in eTables 5to7intheSupplement.
Association Between Hemodynamic Markers of Precapillary Involvement and Hospitalizations in PH-HFpEF
The median (IQR) time between index right heart catheterization and cardiac hospitalization was 171 (28-931) days, and there were 1591 cardiac hospitalizations. Significantly more cardiac hospitalizations occurred in participants who were older, Freedom from cardiac hospitalizations in precapillary PH, PH-HFpEF, and PH-HFrEF D P <.001 
PH-HFpEF
A, Precapillary pulmonary hypertension (PH) and PH in the setting of left heart disease (PH-LHD) both increase the risk of mortality in participants that have undergone a right heart catheterization. B, Participants with PH-LHD have more acute cardiac hospitalizations than participants without PH and precapillary PH. C, Participants in the PH-LHD group that have a reduced ejection fraction (PH-HFrEF) have increased mortality compared with those with preserved ejection fraction (PH-HFpEF) and precapillary PH. D, Both PH-HFrEF and PH-HFpEF groups have more acute cardiac associated hospitalizations than precapillary PH. Shaded areas indicate 95% CI.
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Hemodynamic Markers of Pulmonary Hypertension in Heart Failure With Preserved Ejection Fraction had a high right atrial pressure, high left atrial size, high mPAP, high PA pulse pressure, high PVR, high arterial elastance in the RV, low LVEF, low cardiac index, or a low PA compliance (Table 2) . When modeled as continuous variables, age, right atrial pressure, mPAP, PA pulse pressure, PA compliance, TPG, and PVR were associated with cardiac hospitalizations (Table 2) . Using the clinically defined cut-off values, a PVR of 3 Woods units or more had a high risk for cardiac hospitalizations (HR, 1.47; 95% CI, 1.28-1.69), as did TPG of more than 12 mm Hg (HR, 1.37; 95% CI, 1.20-1.57). Diastolic pulmonary gradient as a continuous variable did significantly associate with cardiac hospitalizations (HR, 1.01; 95% CI, 1.00-1.02) in the PH-HFpEF cohort but not as the clinically defined cut-off value of7mmHgormore. Time to cardiac hospitalization was significantly worse in participants with a TPG of more than 12 mm Hg (eFigure 4A in the Supplement), as well as participants with a PVR of 3 Woods units or more (eFigure 4B in the Supplement) and in participants with a DPG of 7 mm Hg or more (eFigure 4C in the Supplement). Detailed tables for cardiac hospitalization stratified by TPG, PVR, or DPG are presented in supplemental eTables 8 to 10 in the Supplement.
Discussion
We report on the clinical outcomes of hemodynamically defined PH-HFpEF in a large single-center database. There are multiple important findings. First, we confirm that PH-LHD is common in participants undergoing a right heart catheterization (46%) of which 56% is PH-HFpEF. Survival in PH-LHD, and more specifically PH-HFpEF, is quite poor, similar in severity to precapillary PH but notably with more cardiac hospitalizations. Additionally, hemodynamic markers of precapillary involvement in PH-HFpEF predict mortality and cardiac hospitalizations. We also present detailed outcomes for mortality and hospitalizations in eTables 1, 2, and 5 to 10 in the Supplement, which may help inform future clinical trials.
It is generally accepted that the presence of PH-LHD is associated with worse outcomes. 31, 32 Even mild increases in PA pressure within the accepted normal range are associated with poor outcomes. 33 Therefore, PH-HFpEF is a continuum of disease. However, although PH is defined by invasive hemodynamic measurements, most reports have focused on estimates of PH from echocardiography given the difficulty in amassing a large enough data set to effectively evaluate outcomes. By leveraging information technology in a large clinical data repository, it is possible to critically evaluate prevalence and outcomes of hemodynamically defined PH. Our findings confirm that the presence of PH by hemodynamic criteria (mean PA pressure, ≥25 mm Hg) in left heart disease, and more specifically HFpEF, is associated with poor outcomes similar to patients with precapillary PH. 34, 35 We confirm several recent smaller studies of mortality rates in PH-HFpEF (19.3% at 1 year and 43.5% at 5 years). 34-37 Further, we document a tremendous burden on the health care system in terms of hospitalizations in PH-HFpEF. However, if the population is further stratified by hemodynamic definitions suggested for We performed a systematic review of 200 randomly selected participants for a nested case study of DPG in which we found that catheter whip (with underestimation of PA diastolic pressure) was the most common cause of a negative DPG and that systematic overread revealed a more than 4 mm Hg bias in DPG (the retrospective data set was underestimated by an average of 4 mm Hg). These findings suggest that DPG must be assessed carefully and may be restricted to a research setting. The limitations of interventional trials to date for PH-HFpEF point out the heterogeneity of disease and need for rigorous phenotyping to find effective therapies. [41] [42] [43] To date and to our knowledge, there are no approved therapies for postcapillary PH or combined precapillary and postcapillary PH. Specifically, there is a lack of evidence for the use of current pulmonary arterial hypertension therapies. 30 The data we provide, including detailed survival and hospitalization in eTables 1, 2, and 5 to 10 in the Supplement may be informative for future randomized clinical trial design, albeit recognizing the potential referral bias of more advanced disease in this cohort referred for invasive hemodynamic assessment. Although invasively measured cardiopulmonary hemodynamics may be more difficult for clinical trial enrollment and carry more risk, PH can only be diagnosed invasively and therefore must be included in trials targeting this disease. Further, our data on poor outcomes in these patients provide evidence for a reasonable risk-benefit profile for such an approach.
Limitations
This study has several limitations. Although this was a large study, it is from a single-center experience, which may limit generalizability. The design of the study, based on analysis of patients referred for measurement of invasive hemodynamics, while allowing for a large study of such data, necessarily comes with a referral bias toward patients with potentially more advanced disease and therefore may not be representative of the overall HFpEF population. The administrative data on hospitalizations was limited to the UPMC network; therefore, hospitalizations may have been missed if occurring at a non-UPMC facility, which would result in an underestimation of hospitalization outcomes. The size of this study precluded he- Survival Probability, % 
Transpulmonary gradient (TPG) (A), pulmonary vascular resistance (PVR) (B), and diastolic pulmonary gradient (DPG) (C) are associated with increased mortality. WU indicates Wood units.
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modynamic review of all raw data from right heart catheterization, which may result in errors, as noted in the nested casecontrol study of DPG in this report. The size of the study also limited the ability to include detailed information on the indication for referral for right heart catheterization, medications, and more detailed echocardiographic indices of LV filling, diastology, and hypertrophy. It was not possible to exclude other potential causes of PH such as chronic pulmonary embolism. To obtain an LVEF in as many participants as possible in this large retrospective data set, we used advanced search methods of the clinical data repository including echocardiography (67.3%) and nuclear imaging (26.8%), which yielded an LVEF in 94.1% of the whole cohort. While including both echocardiography and nuclear imaging limited missing data, the different techniques may induce variability.
Conclusions
In a large cohort referred for invasive hemodynamic assessment, PH-HFpEF was very common. Transpulmonary gradient, PVR, and DPG are all predictors of mortality and cardiac hospitalizations. These findings may be useful for future clinical trial design. 
ARTICLE INFORMATION
Patient Linked Data Sources
The administrative file is the medical record discharge abstract file and includes every in-network visit for the subject, admission date, discharge date, date of birth, discharge disposition, sex, race, patient type, visit type, primary diagnosis code, 24 secondary diagnosis codes, primary procedure code and date of procedure, and 24 secondary procedure codes and date of procedure (eFigure 1). Left ventricular ejection fraction (LVEF) was extracted from full text search of the clinical data repository (CDR) sources including echocardiography (echo-derived) and nuclear (volumetric-derived) data sources. Volumetric EF data was available from subjects who had undergone a nuclear cardiology test between 3/13/1992 -8/18/2015 at any UPMC hospital (eFigure 2). Echocardiography data was available from subjects who had undergone an echocardiogram between 11/1/1993 and 7/6/2015 at any UPMC hospital. Standard echocardiography data available includes: Systolic LV diameter, diastolic LV diameter, posterior wall thickness, septal wall thickness, aortic root diameter, left atrium diameter, estimated LV ejection fraction. The EF closest to the indexed RHC was used unless the subject had both an echocardiographic-derived and a volumetric-derived EF within 7 days of the RHC, in which case priority was then given to the volumetric derived EF. A preserved ejection fraction was defined as ≥45% based on the ACC/AHA 2014 heart failure guidelines.
A RHC visit was included in the analysis if there was follow-up data (administrative, nuclear, echocardiography, laboratory, or pulmonary function test) and included recorded values for pulmonary artery pressure (systolic, diastolic and mean), cardiac output (thermodilution or Fick) and pulmonary artery wedge pressure (PAWP). In the case of a subject with both a thermodilution and a Fick measure of cardiac output, the thermodilution measure was used.
Outcomes: Mortality, acute hospitalizations and cardiac hospitalizations
The primary outcome was time to all-cause mortality which was assessed via the social security death index (SSDI). Secondary outcomes were time to acute hospitalization and cardiovascular hospitalization post index procedure. An acute hospitalization was defined as the first acute inpatient visit or observational visit (direct observation visit or emergency visit and a length of stay > 1 day) to occur after the date of discharge (for inpatients) or date of procedure (for outpatients). International Classification of Diseases, Ninth Revision (ICD-9) was used to identify cardiac hospitalizations which include: hypertension (401-405), ischemic heart disease (410-414), disease of pulmonary circulation (415-417) and other forms of heart disease (420-429) including heart failure (428). For each hospitalization, only the principal diagnosis code was used to identify a cardiovascular event. In all hospitalizations (all-cause and cardiac), time 0 was defined as the date of the index RHC. eAppendix 2. eResults Identification of LVEF LVEF was identified in 9427 subjects (94.1% of the population with right heart catheterization hemodynamics). Of the LVEF data identified, 67.3% was obtained from echocardiography data and 26.8% was obtained from nuclear imaging (eFigure 2).
Association between PH classifications and adverse outcomes
The survival table for patients classified hemodynamically as No PH, PAH, PH-LHD, PH-HFrEF, and PH-HFpEF is presented in eTable 1. The corresponding table for freedom from cardiac hospitalization is presented in eTable 2. These data correspond to Figures 2A-D of the primary manuscript.
Association between hemodynamic markers of pre-capillary involvement and outcomes in PHHFpEF
Stratifying the PH-HFpEF cohort by the three hemodynamic markers of pre-capillary involvement identified different phenotypes (eFigure 2 and 3, eTable 3 and 4). Detailed survival tables for PH-HFpEF patients stratified by TPG, PVR or DPG are presented in eTables 5-7. Detailed tables for cardiac hospitalization stratified by TPG, PVR or DPG are presented in eTables 8-10. eTable 1. Breakdown of the number of PH-LHD and PH-HFpEF subjects with varying values of transpumonary gradient (TPG), pulmonary vascular resistance (PVR) and diastolic pulmonary gradient (DPG). The prevalence of pre-capillary involvement is a function of the selected hemodynamic marker in both the PH-LHD and PH-HFpEF cohorts. More subjects have an elevated TPG (> 12 mmHg) than PVR (≥ 3WU) and DPG (≥ 7 mmHg). Over half of the PH-LHD cohort and PH-HFpEF cohort meet the criteria for at least one hemodynamic marker of pre-capillary pulmonary vascular disease. There is significant overlap in the markers in both groups where DPG is the more selective marker.
